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PREFACE 

Tni: year 1938 marks the tenth year of the dis- 
covery of the Raman Effect and also coincides 
with the fiftieth year of ap^e of its discoverer, 
Sir C. V Raman It is, therefore, a fittmpf occa- 
sion to give a shoil biographical sketch of the great 
scientist and huefly review the various investiga- 
tions to which he devoted himself before and after 
his capital discovery. A list of the scientific papers 
published by him and his numerous pupils forms 
an Appendix to this sketch 


Bangalori:, 

Jst Peh nary 1938. 


P. Krisiinamurti. 




SIR C. V. RAMAN 

A SHORT BIOGRAPHICAL SKETCH 


I 

Sir (CiiANDRAiiCKiiARA) Ven'kata Raman was 
born at Tricliinopoly m South India on the 7th 
No\ ember 1888. His fathei Ramanatha Chandra- 
sckhai an was at that tune a teacher in the S P G. 
College, 'J'nchinopoly When Raman was four 
3 'cars old, his falhci moved to Vizagapatam to join 
a post as Lectin cr in Physics at Mrs A. V. N. 
College. The next ten years of Venkata Raman’s 
life were spent at Vizagapatam, w'here he received 
his eaily education. In Januaiy 1903, he joined 
the Presidency College at Madras, to study for his 
University degrees. lie passed his B.A. Examina- 
tion in 1904, wdnning the first place and Gold 
Medal in Physics, and the M.A. Examination in 
January 1907, obtaining a Eirst Class and record 
marks. While still a student at the Presidency 
College, he ventui cd on his own initiative to engage 
in independent research w^ork Raman’s first paper 
w'as on the diffi action bands observed wdien light 
is reflected very obliquely at the face of a pi ism 
It was published in the Philosophical Magac'iue 
of London in November 1906 
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At that time, the only superior sen,-ice which 
was open to Indians of ability and which did not 
require a staj* in Europe was the Indian Finance 
Department Not seeing any possibility' of a scien- 
tific career, Raman, on the advice of his College 
Professors decided to sit for the competitive exa- 
mination of the department held in February' 190/ . 
Here again he secured the first place, and joined 
the service as Assistant Accountant-General at 
Calcutta in June 1907, when he was a little over 
eighteen years old- 

II 

The next ten years of his life were spent as an 
OfiScer of the Fmance Department- Though the 
duties of his ofiice took most of his time, Raman 
found opportunities for carrying on experimental 
research in the laboratory of the Indian Association 
for the Cultivation of Science at Calcutta- Later, 
when 'he was transferred first to Rangoon and 
thence to Nagpur, Raman continued his investiga- 
tions, converting a part of his house into a labora- 
tory and v.orking \sith improvised apparatus 
Fortunately, he was transferred back to Calcutta 
in November 1911 and could thus work again at 
the laboratory' of the Association- The equipment 
at Raman’s disposal during these early* years was 
of a rather primitive character Ne\*ertheless it 
sufficed to enable him to pursue some of the topics 
in which he was interested and to publish a series 
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of sigiuficant icscarchc'i on the subject of vibra- 
tions, sound and the physical theory of musical 
instruments. 

Raman’s success in research attracted the 
attention of the late Sir Asiitosh Mookerjee, then 
Vicc-Chancelloi of the Calcutta University. When 
Sir Asutosh wanted a Professor capable of filling' 
the newly endow'cd Paht Chair of Physics, he 
thought of Raman and offered him the post Al- 
though Raman knew" that from a pecuniary point 
of view' he w'otild be a great loser, he did not hesi- 
tate to accept the offer. He left Government servdee 
in July 1917 and joined the University of Calcutta 
as Palit Professor of Physics In 1919, he was 
also elected as Honoraiy Secretary of the Indian 
Association for the Cultivation of Science, a posi- 
tion w'hich gave him control of the i esourccs of this 
institution and piovcd to be of great importance 
for the development of his scientific activities. 

Ill 

Raman'.s whole time was iiow^ available for scien- 
tific w'ork, and for the first foui years of his tenure 
as Piofcssor, he devoted his energies mainly to 
oiganismg a school of icscaich and giving a lead 
to the young men w-ho gathered round him at the 
University College of Science and at the Indian 
Association for the Cultivation of Science. The 
investigations of these ycais lay mostly in the field 
of optical theoi y and experiment, including 
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especially the diffraction of waves by obstacles of 
various forms and the propagation of light in 
diffusing media Numerous memoirs dealing with 
these topics were published by the workers in 
Raman’s laboratory' who thus received their first 
training in scientific research and thereby laid the 
foundation for their subsequent careers of life. 

The summer of the year 1921 saw a fresh 
impetus given to Raman’s work. At the pressing 
request of Sir Asutosh Mookerjee, he made his 
first brief visit to Europe as a delegate to the Uni- 
versities Congress held that year at Oxford During 
his voyage out, Raman’s attention was attracted 
to the problem of the origin of the blue colour of 
the Mediterranean, and he conceived the idea that 
the molecular scattering of light in water was the 
primary ongin of the colour of the deep sea. 
Observations during the return voyage afforded 
confirmation of this hypothesis and furnished the 
inspiration for a comprehensive programme of 
research which he undertook on the molecular 
scattering of light in solid liquid and gaseous 
media The laboratory of the Indian Association for 
the Cultivation of Science, with its facilities steadily 
improving under Raman’s admimstration, became 
the natural centre of this new activity The assist- 
ance given by a succession of gifted collaborators 
v/ho were attracted to this laboratorj- from all 
parts of India, enabled Raman to push forw'ard 
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steadily with his investigations Not only did the 
studies on the molccuhr vSC<aUering of light prove 
most fuiitful in thcmscKcs, hut they also suggested 
and inspired numerous icscaiclics in i elated topics 
in many branches of Physics. 

IV 

EAKr,v m 1928, the work of the preceding seven 
3’eais on the molecular scattering of light at 
Calcutta found its natural culmination and rcw'ard 
in the discovery of the new' phenomenon w'hich 
w'hcn announced w'as acclaimed cveiyw'hcic as the 
■"Raman Effect”. In his lectin c of March 1928 
describing the new^ radiation effect, Raman made 
it clear that this discovery had not only opened up 
a new' branch of spectroscopy, but that the results 
of its application W'ould prove to be of great signi- 
ficance for Physics and Chemistiy gcneially. 
These anticipations W'crc soon amply fulfilled, as 
many investigators in all pai ts of the world entered 
the new' field of research and by their contributions 
extended it lapidly in various directions. Investi- 
gations on the Raman Effect naturally formed a 
considerable part of the activities of the laboratoiy 
w'hcre it was discovered, and many significant 
contributions were made to the subject by the 
Calcutta w'orkers in the following five years But 
the subject did not by any means monopolize 
Raman’s attention, as will be seen from the fact 
that numerous memoirs on X-Ray diffi action, 
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magneto-optics, magne-crystallic action, and crystal 
structure also emerged from his laboratory during 
these 3 ’ears 

V 

I:s April 1933, Raman accepted a call to 
the Indian Institute of Science at Bangalore 
This Institute v.'hich was founded in 1909 to 
promote scientific research for the benefit of 
India, possessed departments of Chemistry and 
Engineering, but had none for Mathematics or 
Physics and thus lacked the intellectual atmosphere 
necessary for the growth of scientific research 
Undeterred by this fact and the earlier chequered 
histor}' of the Institute, Raman took up its direction 
in the hope of being able to change the outlook of 
the Institute and makmg it the chief centre of 
science in India The opposition of vested inter- 
ests, financial difficulties, and the decision of the 
authorities that the resources of the Institute should 
be devoted to “industrial research” in preference 
to fundamental scientific investigations have pre- 
vented Raman^s aims from being achieved. Never- 
theless, in a little over four years, much useful 
progress has been made A new department of 
Physics has been created and equipped with modem 
apparatus A precision workshop has been organ- 
ised, in which scientific instruments of all kinds 
required for research have been successful^ manu- 
factured The Indian Academy of Sciences has 



been cslablisbctl with its hcaclquai Icrs at Bangalore, 
and its work and publications have been de\ eloped 
so as to secure w'orld-wudc i ecogiiition Finally, an 
active school of Physics has been created which in 
a short space of tiiiic has done much useful w'oik in 
divcisc fields, such as colloid icsearch, nltiasonics, 
spectroscopy and theory of the solid slate 

VI 

Tm: success of Raman’s w'oik as a teacher and 
investigator has icceivcd w’orld-wide recognition 
The Royal Society of London elected him to its 
Fellow'ship in 1924. The British Government con- 
ferred a Knighthood on him in 1929. He received 
the Nobel Prize for Physics in 1930 Amongst 
other notable scientific honours may be mentioned, 
the award of the Mattcucci Medal by the “Societa 
Itahana della Scienzc” of Rome in 1928 and of the 
J-Iughes Medal of the Royal Society of London in 
1930 He received, Iwnoiis causa, the Pri.D 
Degree of the Univeisity of Ficibuig and the 
LL.D of Glasgow' University in 1930 and the Sc.D. 
of the University of Paris in 1932. The Univer- 
sities of Calcutta, Bombay, Madras, Benares and 
Dacca in India have also conferred honorary doc- 
torates on him. He is an Honoiaiy Member of 
the Deutsche Akademic of Munich, of the Zurich 
Physical Society, the Royal Philosophical Society 
of Glasgow', the Royal Tiish Academy and of the 
Hungarian Academy of Sciences Amongst the 
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Indian distinctions he has received should be men- 
tioned specially the title and decoration of “Raja- 
sabhabhushana” conferred by the Maharaja of 
Mysore in 1935 He is an Honorary Member of the 
Indian Mathematical Society, of the Indian Chemi- 
cal Society, and of the Indian Science Congress As- 
sociation as also of several local organisations He 
vsras General President of the Indian Science Con- 
gress in 1929, and has been President of the Indian 
Academy of Sciences since its foundation in 1934. 

VII 

'Wti,!, over a hundred young men — ^mathematicians, 
physicists, chemists and geologists — ^have had their 
first training in research under Raman Most 
of these had some pubhshed work to their credit 
before they left his laboratory, usually in their own 
names and with an acknowledgement of the guid- 
ance received from him A bibliography of the 
publications issued from Raman’s laboratory at 
Calcutta and Bangalore would cover a dozen 
branches of Physics and would include over six 
hundred titles of papers But such a bibliography 
would not by itself convey a sufficient idea of the 
influence — direct and indirect — ^which Raman has 
exercised on the promotion of science in India 
Manj’^ of his past pupils occupy important positions 
all over the country as Professors, Readers or 
lyecturers in the Universities and Colleges, or as 
members of the scientific services under the 
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Imperial and Piovmcial Governments Not a few of 
them are following' up the lines of research with 
which the}' first obtained familial ity in Raman’s 
laboratory. Further, there is scaicely a Univcisity 
in India which has not, m the fiast. invited Raman 
to give courses of lectures on recent advances in 
science. These lectures, the influence of the scienti- 
fic periodicals established and edited by him, namely 
The Indian Jmnnal of Physics and the Pt occcdtngs 
of flic Indian Academy of Sciences, and the acti\ i- 
tics of the Indian .Science Congress of which 
Raman was the leading spirit for many years, have 
been in no small measure responsible for the grow th 
of a .scientific atmospheic in India dining the past 
quarter of a century. 

VIII 

No sketch, however brief, of Raman’s career can 
omit a mention of his tiavels outside India which 
have aflorded him opportunities of visiting the 
leading research laboratories and of cultivating 
personal relations with the leaders of science in 
Europe and Ameiica A reference has already 
been made to his first visit to Eiiiope in 1921 In 
1924, he was invited to Great Britain to ioin the 
British Association foi the Advancement of Science 
in a tour across Canada and was requested to open 
a discussion on the Scatteiing of Light at the 
Toronto meeting of the Biitish Association and of 
the International Congress of Mathematicians. 
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Following this meeting, Raman visited the United 
States to represent India at the Centenary of the 
Franklin Institute at Philadelphia At the invita- 
tion of R A Milhk*an, he spent four months at 
Pasadena as a Visiting Professor at the California 
Institute of Technology, before returning to India 
early in 1925. In the autumn of 1925, Raman 
again visited Europe as the guest of the Russian 
Academy of Sciences to represent India at the 
Bicentenary celebrations of the Academy in Lenin- 
grad and T^Ioscow In 1929, Raman was invited 
by the Faraday Society to open a discussion on 
molecular spectra at Bristol, and took the opportu- 
nity of visiting and lecturing at many centres of 
learning in Europe He subsequently visited 
Europe in the winter of 1930 to receive the Nobel 
Prize at Stockholm; in 1932, to receive the hono- 
rary doctorate at Paris, and in 1937, as an invitee 
to take part in the International Congresses of Phy- 
<:ics at Paris and Bologna On each occasion he 
A isited many of the leading centres of research and 
Tcncv.cd his personal contacts with the scientists 
of Europe 

IX 

R \MAN^s longer publications include two memoirs 
on the maintenance of Mbrations published as 
Bulletin*; 6 and 11 of the Indian Association for 
the Cultivation of Science in 1912 and 1914 rcs- 
1-cctreK, a memoir on the mechanical theor>' of 
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bowed stringed instruments published as Bulletin 
No 16 of the Association in 1928, an essay on 
the molecular diffraction of light published by the 
Calcutta University Press in 1922, and an article 
on the ])hysics of musical instruments contributed 
to Volume 8 of Springer’s Handhtich dcr Pliydk 
in 1927. Raman’s lecture describing the new radi- 
lion effect discovered by him was published in the 
Indian Join nal of Physics in March 1928 Prior to 
this year, Raman and his pupils frequently contri- 
buted to the Philowplucal Maf^ocnie of London, 
the Physical Rezncio, the Piocccdinqz of the Royal 
Society of London and the Astro-Physical Journal 
Since 1928, however, the papers from the school 
have appeared almost exclusively in the Indian 
Journal of Phyncs and more lecently, in the 
Proceedings of the Indian Academy of Sciences 
Raman has, however, been a constant contributor 
for many years to the correspondence columns of 
Nature, which have contained the first announce- 
ments of many new facts and ideas in divcise 
fields of research emerging from his laboratory 
Each of these brief communications has often been 
the starting point of a long series of detailed 
papers by himself and his collaborators 

Side by side with experimental work, many 
investigations of a theoretical character figure in 
the list of Raman’s publications As instances, 
may be mentioned, the series of papers on the 
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molecular theory of the scattering of light and of 
the dilfraction of the X-rays in amorphous media 
(compressed gases, liquids and liquid mixtures) 
published by Raman and Ramanathan in 1923, the 
papers on the theory of flow birefringence, on 
magnetic and electric double refraction, and on the 
optical and electrical properties of fluids published 
by Raman and Krishnan in 1927 and 1928, as also 
the series of five memoirs by Raman and Nagendra 
Nath on the diffraction of light by ultrasonic 
waves published in 1935 and 1936 

X 

Quitc characteristic of Raman is the intense zeal 
and enthusiasm for research which students imbibe 
by association ivith him His dynamic personality 
and untiring energy have made possible the greatest 
advance in physical science India has witnessed so 
far. Simple and unostentatious, he is easily avail- 
able to any worker in the laborator}% His subject 
is to him all-engrossing— all other things are rele- 
gated to the background 

Raman’s exposition of any subject is most im- 
pressive He starts from fundamentals and builds 
up as he goes along in a masterly way. His popu- 
lar lectures on scientific subjects, always delivered 
extempore, attract huge audiences and are listened 
to v/ith rapt attention His talks are most interest- 
ing and enlivening. In him one finds the rare 
combination of a successful speaker and scientist 
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